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EXAMINATION  AND  EVALUATION 
CF 

CANADIAN  AIMING  CIRCIE 

************** 


I.  AUTHORITY 

This  report  is  prepared  under  authority  contained  in  letter  file 
00  413 .68/565 , Subjecti  Canadian  Aiming  Circle,  dated  24  November  1952  and  is 
a part  of  Ordnance  Project  TR5-5009* 

II.  INTRODUCTION 

1.  The  Optical  Design  Branch,  RAD  Division,  Ground  Weapons  Department, 
FCE  has  been  assigned  the  responsibility  for  the  study  and  evaluation  of  the 
Canadian  Director,  Artillery  No.  7,  Me  4.  This  report  is  the  result  of  that 
study. 


2.  An  attempt  has  been  made  to  discuss  the  desirable  and  objectionable 
features  of  the  Canadian  Instrument  and  to  compare  it  with  the  standard  Aiming 
Circle  ML.  In  areas  where  the  Aiming  Circle  T3  differs  in  essential  features 
from  the  Ml,  comparison  of  the  Canadian  Aiming  Circle  has  been  made  with  the 
Aiming  Circle  T3  as  well, 

3.  The  figures  included  in  this  report  are  copies  of  those  found  in 
Canadian  Lrmy  Local  E.M.E.  instructions  entitled.  Directors  No.  7,  Description 
and  Theory. 

III.  DISCISSION 

1.  The  base  of  the  instrument  (fig.  3)  is  drilled  and  tapped  to  acccsmodi 
the  clamping  screw  of  the  stand  or  tribrach  and  is  also  provided  with  three  *V* 
shaped  grooves  spaced  approximate ly  120°  apart  which  fit  over  the  positioning 
studs  on  the  stand. 

2.  The  lower  motion,  controlled  by  a worm  and  wheel,  is  provided  with  a 
quick  release  lever  which  disengages  the  slow  motion  spindle  and  allows  the 
instrument  to  slew  rapidly  in  azimuth.  (Figure  4) 

3.  The  azimuth  scale  (fig.  5)  is  pivoted  on  the  base.  The  scale  is 
graduated  every  degree  and  numbered  every  ten  degrees  from  0 to  350. 
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4.  The  body  of  the  instrument  pivots  about  the  azimuth  scale  and  is 
provided  with  two  index  marks  180°  apart  for  reading  the  azimuth  scale.  One  of 
those  marks,  located  under  tho  eyepiece  of  the  telescope,  is  black;  the  -other, 
located  under  the  objective,  is  red.  The  upper  motion  of  the  instrument  is 
controlled  by  a worm  and  wheel  (fig.  7).  Fine  motion  is  providod  by  means  of 

a micrometer  drum  graduated  every  two  minutes  and  numborod  every  ten  minutes. 

The  upper  motion  is  provided  with  a throw  out  mechanism  for  slewing.  Cbe 
complete  revolution  of  the  spindle  moves  tho  director  through  2°.  The  compass 
needle  is  viewed  through  a plane  window.  The  compass  is  adjustable  to  com- 
pensate for  varying  magnetic  deolination.  The  needle  may  be  liftod  from  its 
pivot,  when  the  oompass  is  not  in  use,  by  moans  of  a spring  loadod  plunger. 

5.  The  telescope  (fig.  9)  open  sight,  level  bubble  and  elevating 
mechanism  are  carried  on  trunnions  which  are  part  of  tho  body.  The  telescope 
is  4*5  power  with  a field  of  view  of  12°.  The  eyepiece  is  inclined  at  an 
angle  of  50  degrees  with  tho  lino  of  sight  of  the  objective.  Elevation  Is 
provided  from  plus  65  degrees  to  minus  15  degrees.  The  to lose ope  is  providod 
with  an  eye  shield,  weather  shield  and  a neutral  filter.  Tho  reticle  is 
divided  into  four  quadrants  by  two  cross  lines  and  tho  axes  aro  graduated  in 
degrees  from  0 to  6 dogrees  in  each  direction  and  subdivided  into  ton  minute 
increments.  Tho  elevating  goar  is  operatod  by  means  of  a spindle  fittod  on  one 
end  with  a micromotor  drum  which  is  read  against  an  adjustable  index.  The 
elevation  scale  is  graduated  from  15  dogrees  depression  to  65  degrees  elevation. 
One  turn  of  the  spindle  is  equivalent  to  5 degrees.  Tho  micrometer  is  numbered 
overy  degree,  .•  black  for  olevation,  red  for  depression. 

6.  The  following  table  shows  a comparison  of  the  main  physical  character- 
istics of  the  Canadian  Instrument  and  tho  Aiming  Circle  Hit 
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No. 

Item 

Alains  Ciro'-o  Ml 

Canadian  Aiming  Circles 

1 

Diamotor 

5 inches  apprcac. 

5.5-6  inches  approx. 

2 ' 

Hoight  • 

4.25  inches 

9.5  inches  approx. 

3 

Woight 

4 pounds 

5.6  pounds 

A 

Sealing  * 
a*  Toloscope 
b.  Mechanical  Assembly 

los  (modifiod  ML) 
No 

los 

Partially 

5 

Wintorized 

los 

los 

6 

Leveling  * 

Ball  & Sockot  on  tripod 

Three  point  leveling  o. 
instrument 

7 

Sighting  Aid  * 

4x  Telescope 

4.5x  Telescope  with 
inclined  •yspieoo 

8 

Compass  * 

Tea 

lea 

9 

Leveling  Indicator 

los 

los 

10 

Azimuth  Scale 

0-6400  (external) 

0-360°  (external) 

11 

Azimuth  Scale  Mechanism 

Fine  and  o oar so  motion 
thru  warm  and  wheel 

Fine  and  coarse  motion 
thru  worm  and  whool 

12 

Elevation  Scale  * 

• 

No 

Ics 

13 

Elevation  Scalo 
Mechanism  * 

— 

Fine  motion  controlled 
by  worm  and  wheel 

H 

Qrionting  Mechanism 

Fine  and  coarse  motion 
thru  worm  and  whool 

Fino  and  coarse  motion 
thru  worm  and  wheel 

15 

Protection  of  scalo 
mechanism 

los 

los 

16 

Backlash 

Errors  affect  accuracy 

Errors  affect  accuracy 

17 

Main  Boaring 

Tapcrod  (friction  typo) 

Tapered  (friction  type’ 

* Tbo  starred  items  in  tho  above  paragraph  will  bo  comparod  in  tho  follow- 
ing table  with  the  same  features  of  tho  Aiming  Circlo  T3. 
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£2* 

2 

Height 

8-11/16  inches 

9-1/2  inchos 

4 

Scaling  * 

a.  Tolescope 

b.  Mechanical  Assembly 

Yoa 

Partially 

Yoa 

Partially 

6 

Leveling 

Throe  point  leveling 
on  instrument 

Throo  point  lovoling 
on  instrument 

7 

Sighting  Aid 

4x  toloscopo  with  in- 
clined (45°)  oyopiooe 

4.5x  toloscopo  with 
inclined  (50°)  oyopioc 

8 

Compass 

Yos,  insonsitivo  to  dip 

% 

Yes,  adjustable  far 
declination 

12 

Elevation  Scale 

minus  400  to  plus  80C|rf 

minus  15  to  plus  65° 

13 

Elevation  Scale 
mechanism 

Fine  motion  thru  worm 
and  whool 

Fino  motion  thru  worm 
and  whool 

* Possibility  of  dust  entering  these  instruments  at  boundaries  of 
rotating  portion*. 

7.  There  < ono  or  two  minor  difforencos  botwoon  tho  Canadian  Instrument 
and  tho  Aiming  Circle  T3  which  arc  worthy  of  note. 

a.  The  Aiming  Circle  T3  is  fittod  with  hinged  caps  to  protoct  tho 
lower  motion  adjustment  once  a correct  sotting  in  obtained . This  foatiro  is 
not  found  on  tho  Canadian  Instrument. 

b.  Conical  shaped  micromotor  drums  are  utilized  on  tho  Canadian 
Aiming  Circle  as  opposod  to  cylindrical  drums  on  tho  Aiming  Circlo  T3«  It  is 
supposed  that  conical  shaped  drums  providod  for  groator  caso  in  scale  reeding. 

c.  It  is  pointod  out  that  all  scales  of  tho  Jsnaaian  Aiming  Circlo  ' 
aro  graduated  in  dogrocs  and  minutes  whereas  standard  practico  for  our  instru- 
ments is  to  graduato  all  scales  in  mils. 

8.  Tho  lovoling  screw  knobs  on  tho  Canadian  Aiming  Circle  arc  small 
(1*3/16  in.  diameter ) and  may  be  of  such  a sizo  as ‘to  cause  difficulty  in  uso 
whero  the  operator  may  be  attirod  in  artic  goar. 
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9*  Tho  major  disadvantage  found  in  tho  do sign  foaturos  of  tho  Canadian 
Aiming  Circle  is  connectod  with  its  taporod  main  boaring.  The  mnin  boaring  of 
tho  Canadian  Aiming  Circle  is  split  in  such  a man  nor  that  the  taporod  shaft 
carries  two  separate  tapered  sloovos,  ono  above  tho  other,  Tho so  two  sleevos 
oust  bo  accurately  fitted  to  the  shaft  and  soatod  with  rospoct  to  oach  othor 
in  ordor  to  insure  tho  propor  meshing  of  tho  uppor  warm  gear  with  rospoct  to 
its  wheel  and  tho  lower  warm  goar  with  rospoct  to  its  whool.  In  practico,  tho 
lower  sloovo  is  fitted  to  the  shaft  and  adjusted  so  that  the  action  of  the  lowor 
warm  and  wheel  is  correct.  Aftor  this  is  accomplished,  tho  uppor  sloovo  must 
bo  fitted  to  tho  shaft  and  scatod  on  top  of  tho  lower  shaft  so  that  the  uppor 
worm  and  whool  mesh  correctly  and  so  that  no  binding  is  caused  botwoon  tho 
uppor  and  lowor  sleeves  under  rotation.  This  proooduro  requires  an  instrument 
assembler  of  high  skill.  Tho  main  bearings  of  tho  Ml  and  T3  are  such  that  one 
sleeve  must  bo  f ittod  to  tho  tapered  shaft  and  adjusted  far  the  goar  mesh.  Tho 
taporod  shaft  which  is  hollow  than  is  f ittod  to  a straight  bearing  and  adjusted 
for  tho  correct  mesh  of  the  lower  motion  worm  gear  and  whool. 

IV.  C0HCLP5I0K3 

1.  It  is  concluded  that  in  most  particulars  tho  Canadian  Aiming  Circlo 
is  similar  to  tho  Aiming  Circle  Ml  and  in  physical  size  and  shapo  much  the  same 
as  tho  Aiming  Circle  T3. 

2.  It  is  concluded  that  the  taporod  bearing  pro  sent  in  tho  instrument  Is 
on  objoctionable  feature  Dot  only  beoauso  of  tho  difficulty  in  assembly  and 
adjustment,  but  also  because  of  a general  tendency  of  taporod  bearings  to 
"lock  up"  under  conditions  of  extreme  cold.  It  is  pointed  out  in  passing  that 
present  practico  is  to  o lining to  taporod  bo or in gs  wherever  possible. 

3.  The  scale  graduations  of  the  Canadian  Aiming  Circle  being  in  dogrocs 
and  minutes  arc  unsuitod  for  uso  by  ,'xiiy  Fiold  Farces, 

4.  It  is  condluded,  finally,  that,  if  the  scale  graduation  wero  in  mils, 
the  Canadian  Aiming  Circle  would  serve  the  purpoeos  of  the  Army  Fiold  Foroos 
but  it  would  represont  no  improvement  ovor  those  instruments  presently  in  uso 
or  proposed  for  uso. 
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CANADIAN  ARMY  LOCAL 
E.M.E.  INSTRUCTIONS 


INSTRUMENTS  AND  SEARCHLIGHTS 
8 tn  (C.A.) 


KEY  TO  KKU  KK  I 


1 . Kyeguard 

2.  Securing  ring,  eyepiece  cell 

3.  Graticule  window,  illuminating 

4.  Rainshade 

5.  Body  level,  circular,  Mk.  2 

6.  Spindle  cap,  adjusting  compass  variation 

7.  Milled  head,  worm  gear.  No.  2 

8.  Plunger,  compass  release 

9.  Knurled  head,  elevation 

10.  Fluted  head,  worm  gear.  No.  1 

11.  Levelling  screw  , base  supporting 


12.  Closing  cap,  telesco|»e  bubble 

13.  I )|X*n  sight,  rear 

14.  Bubble  B,  telescn|K* 

15.  Mousing,  elevating  arc 

16.  Recording  plate,  compass  deviation 

17.  Scale  plate,  elevation 

18.  Micro  drum 

19.  Scale,  a/ini  utli 

20.  Securing  lugs,  base  supporting 

21.  Base,  supporting. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 

12. 


KEY  TO 

Securing  ring,  eyepiece  cell 
Bubble,  spirit  Ah,  telescope 
Capstan  nuts,  adjusting  bubble 
Open  sights 
Bubble,  spirit  B 

Housing,  elevating  arc  . 

Recording  plate,  compass  deviation 

M icro  drum 

Scale  plate,  elevation 

Scale  azimuth 

Knurled  head,  elevation 

Securing  lugs,  base  supjiorting 


HOC HE  2 

13.  Kiwtscrews 

14.  Base,  tribrach 

15.  Screws,  securing  lug 

16.  Tribrach 

17.  Index,  azimuth  wale 

18.  Fluted  head,  worm  gear,  No.  1 

19.  Plunger,  compass  release 

20.  Knurled  head,  worm  gear,  No.  2 

21.  Spindle  cap,  adjusting  compass  variation 

22.  Body  level,  circular,  Mk.  2 

23.  Kainshade 

24.  Graticule  window,  illuminating 
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I'm;.  3 


1. 

l. 

3. 

4 

5. 

6. 
7. 


KKY 

Micro  drum,  gear  worm.  No.  3 
Index  ring,  micro  drum 
Hole  securing  base  sup|»rting 

Base 

Kluled  head  (left)  par  w>rm  No.  1 
Micro  drum,  gear  worm  No.  2 
Lever,  tjuick  release,  gear  worm  No 


TO  I K.I  KK  3 

8 Lever,  'juick  release,  gear  worm  No  1 
b.  Knurled  head,  gear  worm  No.  2 

10.  Muted  head  (right)  gear  worm  No.  1 

11.  Plunger,  t om | kiss  release 

12.  (•moves.  |H>sitioning,  base  sup|X>rting 

2 13  Knuil.  cl  head,  gear  worm  No.  3 
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Fig.  5 


KEY  TO  FIGURE  5 

1.  Worm  wheel  No.  1 

2.  Worm  wheel  No.  2 

3.  Azimuth  scale 
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1.  Socket,  vertical  pivot 


Socket,  com j.a-,s  release  plunger 

3.  Damping  plates 

4.  SjKuer,  damping  plates 

5.  Knurled  head,  gear  worm  No.  2 

6.  Case  slide 


7.  Sj>ring,  torsional 

8.  Ix-tci,  quick  release 

*>.  Micro  (I  rum  .(gear  worm  No.  2 

10.  Index,  micro  drum 

11.  Index,  azimuth  scale 
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